Original Citation: The purpose of this investigation was to evaluate intracanal bacterial reduction by cryotreatment 9 using a dental instrument equipped with a duct and connected to a cryogenic fluid source. A total of 10 86 roots were infected with Enterococcus faecalis and incubated. After incubation, the contaminated 11 roots were divided into 3 study groups: 35 roots irrigated with 2 ml of a 5% sodium hypochlorite 12 (NaOCl) solution, 35 roots irrigated with 2 ml of a 5% NaOCl solution and further treated with cryo 
Bacteria are the main factor of pulpar and periapical inflammation. As Enterococcus faecalis is the 2 most commonly species isolated from the canals of teeth presenting post-treatment disease, it was 3 used in several previous studies on the efficacy of endodontic irrigants (Gomes et al. 2003) . It has 4 been widely reported that bacteria can remain viable within the canal system even after 5 chemomechanical preparation (Oliveira et al. 2007) : hence, a variety of irrigant solutions have been 6 used in endodontics to eliminate or reduce bacterial amount. Sodium hypochlorite (NaOCl) is 7 currently the most commonly irrigant used in endodontics (Clegg et al. 2006 , Dewsnup et al. 2010 . 
10
Numerous irrigation methods have been proposed to enhance the effectiveness of NaOCl in 11 disinfecting the root canal system and then in killing the microorganisms (Huque et al. 1998 , Oliveira 12 et al. 2007 ).
13
Since cryosurgery has been successfully used as a treatment for surface skin lesions in case of 14 cutaneous tumors (Capon et al. 1998) , this study aimed to test the potential microbicidal properties of 15 cryotherapic treatment against Ent. faecalis, associated with NaOCl (5%) intracanal irrigant.
16
Cryotreatment was done using a dental instrument (Fig. 1) equipped with a duct and connected to a 
Results and Discussion

21
We have evaluated the intracanal bacterial reduction using a dental instrument equipped with a duct 22 and connected to a cryogenic fluid source (Fig. 1) .
23
The results of the post irrigation bacterial counts are summarized in Tab. 1. After 24 h infection with
24
Ent. faecalis, a significant improvement of root canal disinfection was obtained with NaOCl + cryo treatment (p<0.01): a significant reduction in the bacterial number in the root canal lower than 2 logs 1 was detected compared to positive controls, and lower than 1 log compared to NaOCl alone (Tab. 1).
2
All roots in the negative control group showed no bacterial growth. No statistically significant 3 difference was detected between the specimens treated with 0.9% NaCl solution and the positive 4 controls.
5
Ent. faecalis is the species most often implicated in persistent root canal infections because of its 6 several virulence factors that make it difficult to eradicate from the canals (Pinheiro et al. 2003, 7 Oliveira et al. 2007 , Dewsnup et al. 2010 . Previously, we reported the efficacy of subsonic agitation of NaOCl with a device known as the 16 EndoActivator (EA): thirty seconds of NaOCl subsonic agitation with EA appear to be slightly more 17 effective in reducing bacterial load in the root canal (Pasqualini et al. 2010) .
18
The results of this study indicate that cryo-instrumentation after NaOCl irrigation significantly 
11
The removing of the bacteria and the death and/or a serious damage of a lot of them produce a 12 significantly better sterilization of the dental channel. After a cryotreatment in the dental channel, we 
Material and Methods
19
A total of 86 roots with a fully formed apex was used. Each tooth was radiographed to confirm the 20 presence of a single canal. Specimens were immersed in a 5% solution of NaOCl (Niclor 21 5;OGNA,Muggiò,Italy) for 1 h and then stored in saline solution until preparation.
22
Each specimen was sectioned to obtain a residual root length of 17 mm. Each root canal was 23 preflared using K-Flexofiles (Dentsply Maillefer, Ballaigues, Switzerland) up to #20 followed by conveyor. The needle is made of a flexible material and has a smaller outer diameter (0.25 mm) than the size of the entrance inside a tooth canal, so that it can be inserted into the canal tooth itself, where 1 the cryogenic fluid is blown (Fig. 1) .
2
Subsequent to each irrigation treatment, the microbiological sampling was performed by flooding the 3 canal with sterile saline followed by placing a size 50 Hedstrom file into the canal to scrape the 4 dentin during the process. A sterile absorbent paper point was placed into the lumen for 1 min, 5 transferred into a test tube containing 1 ml of 0.9% saline solution and then it was shaken vigorously 6 for 1 min in a vortex mixer. After 10-fold serial dilutions, aliquots of 0.1 ml were plated onto BHI 7 agar and incubated at 37°C under aerobic conditions for 24 h. The CFU grown were counted and then 8 transformed into actual counts based on the known dilution factors.
9
T test was used to determine if there was a significant difference in CFU/ml between NaOCl group 10 and NaOCl + cryo group. Independent t test was used to compare NaOCl group to the positive 11 controls and NaOCl + cryo group to the positive controls. Differences were considered statistically 12 significant when p<0.05. Significantly different from control (p<0.05) 8
Significantly different from control (p<0.01) 9 10
